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(54) COMPILER DEVICE, COMPUTER-READABLE RECORDING MEDIUM WHERE COMPILING PROGRAM IS RECORDED. 
AND COMPILING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To translate a program without forcing a 
programmer to make a check in the use of an in-line assembly routine by 
allocating a resource different from a detected resource to an unallocated 
variable. 

SOLUTION: A macro development part 1 1 replaces a macro-defined macro 
identifier with its main body. A syntax analysis part 12 analyzes and 
performs conversion into an intermediate program by performing the 
character and phrase interpretation, syntax analysis, and meaning analysis 
of the macro-developed program. Then an optimization part 13 is actuated 
to optimize the intermediate program for the reduction of the program size 
and processing execution time of an object program, and a resource 
allocation part 14 calculates the Life sections of all variables by using 
analyzed control flow and a data flow information. Then the compiling 
device 1 starts a code generating device 15 to convert intermediate 
instructions by a compiler to the object program of assembler sentences, 
machine word instructions, etc., of a target machine. 
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immmii gzmzmmxiz&mox^zjtz^tty 
m^yi/*.*? \-&<%mz. i^xsrxfcM-fcycfcft 

3WB*5E*Xtt#JH 0 ft* ft<l^*>&& 0 . 

SglB^n ^-5 A©Hn#>©SMi«. {5m#>©»iii£S#i 

X{i#BS u Tt > ft T -fe > ^ vSC(C J: <9 £W 3 tiX *s 0 , 

*«(4SEtt«ai*8»c J: 0 &m § ftfc*SItt^&©£# 
HSJiSS LTOft 7 -fe > ^5S:K-C3E«3 ti"C l>ft« 

ft*«tfta*£i. 
»^«lta#©tc <fc D tfctti 3 ftfcWBi ttStt ft**** 
»tt£»t*ttJ#ISW: «fc 0«fH3tifc*«ftSt»K:Wr)# 

^g. 

RA$>&££.f& isX^mmsiHD&moiiLmcwA-? ft t 

ftK, BB»tC*jl,>rfieffl3n-Cl>ft±-C©«5l»*. Hif 

ft U ^ X * 5 |$tg&^©* ffi* . 

WW 3 n/c*??EriS ft tCT -b > ^ ^S;*5^ * tit t > s — 

&#E^(c^3;nr^ft^teT-fe>^7S:{cT^iix« 
*SI#^&^ta#f3K J: *) mm 3 tifc— it* 

mm^mc <fc9t&tH3 ft* u-^^i ft u ^x * 
tmifftfic t%<®m±~r2>i$&m 1 «:ie*g©=i>^- 
-^gg. 

[ m*m 3 ] miie*f Hmmai^SB . 

«X«#M3*i&:g»ciij 0 WW 6h/cSff^-^ 

£t££f£Tr ftSd«Sl.fc-B^i*£j£as i . 

mmy'a v=7 A&c*jt,>-ci£Ui3 ftfcr -fe> ^7XA ! Aft 

it, BuiB^sn/cSnw**— ^ifeKHast-rft^i? 
mtt £*sitt»&t&m-f ft*iij^^mgi3<!: 
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t. 

a%&ffl*icm-3\,*xv -x x"p ^7 ArtK7 fe> rf 

JH&g 3 hfcr-fe > 7^;££^if v - x -/a 9 ^ A©jf|;5c 
£&?#r L X . &»©+R3t8HW> 6 & £ 7* P ^ 5 A £ 
10 #ft«£JBtt*iH£. 

JBdt»rt>ft35»J»WrftciK:J:»). ifra^Di/^ACi: 
4»W ftsfettttSHRtc ot>r ^KK^JgWr ft^#EH 

«?W 3 n/c^EP B 1*iT -b >7"7X© A i SI® L 

■x:t^*«!)^tS[*«ibbTftc i =&«fiii-rftif*Ji 1 

^©fsmAHGieiB©:^.''^ ^gg. 

20 [i»^5] gz&zjBmximmLx^zxz&tjf? 

XB ^ * y -C* ft»^^Xt*#R5 L/ T t > ft 

IuIE^'p A©f5in^©g|3(4«. 15jn^©»iS«:S« 

folB =j > > >' ^ ; t/ ~f o ^ ^ A it , 
30 i'©«iSEK:S0 D WW ft-<#*^i*^-rab ft*HI#^© 

ab-c^ft ^©^m-rft^sii^^taxT" 7-4 . 

*gD«^^mxf- * ^tc J: Dfiltb3tifc*f!l«^© 
i bT l» ft T Hz > 7*7S:(CT«*3 nt t > 

^*t!iw^t!(^tox 7- 7-{c «t 0 3 n&5MW«c» 
r ft =1 > f ^ - zm&m v *ife*§emm&. 

40 [W*]«6] BiflB^O^^AW. »t4©Mt5[«r^ t 
l5IB=i>-'^'f ;U7"a ^-7 AfctgEK:, 

Hn^©TOcu^x^?rfflc^r?iSf3n^^i^*J# 
a^-S^. ^IS(5?l^©fii^-B5^«:RA^ftl'© 
t T ^KKSic©«»J©ffig«: if AT ft <b 
Jtcc. KIS:{cfcc^T^ffl3m:i,^^r©<R?iS[?:, ffi 

IBR A^^4<:fc t m&RA 3 *i ft-B#^^t Kg # 
ft U ^ X * 3 |&g& X f v 7'*®*. . 
lulB*Siiff^l*Wx 7- 

(S« 3 n/c^Erswtcr -fe > ^^x*^ * *vc t» ft- 

50 B3§£&*r&aiU 
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^M2tiXi,>2> Vif7^^\mVX^ 

iSM&aJ * r » J: 0 mm 3 tifc U l>7 7 b (iMft & 

\sv>z5tzmK>tt»zci zm®. i. t z>m*m 5 tests 

Mie^a a ic*j^r*ltB$ inter -fe > ^73t* s A* 
TO&gBftSrt&lUL., *$W3ft/c£*r§B&££??Ell8£ 

ERg^+j- -f7 j-?yb, 

vb frhteztt -r hm^m 5 x« 6 tcietg© 

~fb. 

MPS 3 ft fc r -fe > rf 7 Sc. Z ^ ts v - x ^ a if =y a ©fli Sc. 

fliXJBtfr.tc <fc 9 f#6 ft/c WtB zf a 4/5 acc^ * ft 
ifc&*<i-©$f?8f&%-C;£*3ft, £<DtliK^^-Cfi^{C# 

S?*?*:?- ;, 

TC^*fi|fl^?r«ltB-r 5 C <t £ T SIH^II 5 
-1 <Df5jn*Hcietg(D=J > - *^-5flK «5 Pjf&ScfBli 

lutein ^^©faftj^gisftt^ f5Jft#>©»iS£^« 
X«#Bsorc^r -fe >y^Xic <£ <? £#3 ftTfc*) . 
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4«is*«iai-r 2>mm&iii77- v vt . 
10 ts^ww^. 

{»]ti^©M^cu>>x^^ffll^-c?|!g3n4^?l^*s?? 

20 friB**ij#^ift*im ^ f- v yizmic . 

^EHtc^;* nrt,^ 12 > ^ 7XlCT5caX« 

mm2tixi>zuzs7-?ztfitiiLx, 
*mtfmmv& 7 7 ■> vie j: <o 3 ttit-B#^&«; . 
u ^ 7 z * m 0 ft w 4 c i =&#» £ r 4 9 tcietg 

y'b. 

«Xtt#JtH 3 n 4*^lcfiJ •) #t7 6n/cSfl#^-^ 

tul2yn^^AK*iC^r^m3n^r-fe>^^X* 1 AJs6 
rt^gUffl^mL/. tfcffl3n/c£Wg|5&££??EB8<t 

or. B5ie^S3n/cfi«^-^^!(csg^-r4st# 

7-£*>?>%4Ci*1$iai£-r.2»ii^9XC3:l O^Btg 
©3>/^-T;i-*i7S„ 

[000 1] 

£ y a ^ 7 a •?> r -fe > y 7 7' □ if v a «c £ © a 
ya^AfcgaiR-r.Snv^V^gtcKb. #cc, v 
50 -xt/a^AtcifSffgr/ai^ 5 > ^gmxm^txtc 7 
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[000 2 ] 

■>itcDiStttE{bCcJ:D, Mil. Hifc* WW8fflfc£, v 
v ^ ^ p -b 9 if $ ftZJ: *> (eta *) oo£> 

^y'ywmzmi<>xn?M2tixi,>z>%Kftte> mm^m 

X&*). ^)\'*JTJTm£&teVZXm'T-Z<Dmm 
m£(Dtp&X&*> 0 20 

£ 3»stt b ^m&fth & tc#>X& & 0 

1 5 (d) <D£^U{kWiX&Z>i><Dt'tZ> a 01 5(d)&t 

[0 0 0 5] cncc^fbriUm^ny^Ai-igr^^c 

(b) <D(i)(2)tc^-rj:5cc-en^nco r/j 

^omft^tm^. fk<D^( t ctt^x^<<Dmft^^ * 
fr%mTz><Dx % m$mic\*. mis u) <d&*>ic- 

(CCt, 015 (b) (c) Tit, ^ifca, b, c, dC* 
tl^nu^X^r2, r3, r4, r5#K9 ttW fctlT l>£ <!: 
L/T&0> £/e 4 Tmov rm, rn J \* x V i> X 3? rm£><B 

[0 0 0 6] *:<Dtc&>&<<DCmm3^/H7XXZ. CM 50 
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ftzmttxzzxk^ttc, immmi±mtLx rasr^j 

Zy'aify^icm&Lxm. mi 5©WCttBl 6© 

^j\sx<Dmk*&i£Lx{,>&mftte* zj^j^^&m 
hi 5iigacc^»a, b, c. dtc-en^nu^x^r2, 

r3, r4. r5^*fl 0 tttt 6ftfc»^ttB 1 6 (b)<D<fc5 
tca>^^tttt«j-r*. il 5 (c) <DJ:5ttfflfflW 
Sr«^0CJt«Ot, HI 6 (b) XU&m&&&2&% 
*BftPLT(r^S^div(fe^«l^"C*D. 015 (b) J: 
0«*ff«flH"CWM4tt^"CC^. SfcHl 6 (b) <c 

affl-S-SCitcJ:D fc 015 (c) ©i5«cfflft8ftS 

[000 7] 3 «±<£><fc 5 5C|»»i W^»Sr— o 

(Ddiv^^rtf «cc^c^3r^tttf[«3f*4»^tt, 0 1 
7 (a) <D£5&CV^ tf^gU-C*5l>T, [^0 (b) <D<k 

mm<Dimx$>z>(Dx. y'u^^A<om^m^i>m±f 

^, ft 017 (b) 017 (a) (Ox, y. 2. wtfC 

(a) <DJ;5tCa, b, c, dCC«***&ft*«?-*iiVr 
0T > ^>^> O CCD J: ^ ^Cl"|g3>^>^ 7©7^D7P^ 
9t^5CJ:^S#jft^«:V^oSiH<!:CH\ 017 (a) 

[000 8] 

[0009] ccrsi©«irtt, ^p^a^o* 

y'u^^^^^^xCDB^m^nx^rjii^^^i^, zj 
>sH?&tti£}? ^>@W^P^^A^A^C^^ ^^*T 
>S^S^abS e W*tf. 017 (c) ccm^r, 1^0 
(c) 0(l)-Cgg:S3nyfc^»a(Dffi4PIH (c) CD(2)r 

?>MC&-?XWfo±tJ:-oXl,>Z> (C<D<k>?fcm&1>m 

^irc^l^^7*D^Aiai^: r&mi&zx 

;l/-^>dnr«U^X^rl^Hff It ^<Z)T k 01 
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7 (c) (DQ)lCteVZ&&a(Dl&mmiaZmm'?tcm$: 

^ ^ >T -te > U ^ £ r£jg&r Lt b £ 5 nJSEtt 

g#&£o 7 (d) 0D£MC<f >^>7-fe 

^ >^ ^ >T*fe > ^ >dm"C U>>^ ^ rO 

[0 0 1 1] — flSW^cBuaiCOJ:^^^^ y ftey'W? 

[0 0 12] 0frl,C<DJ:5tet&m±<Dmmte, ^<D 

Si.Si©rftftt^ 8ff&<DSK 2©*9lKcc 30 

©J: 5CcS83ft-c<r>S*>:/n if 3 vff 

[0 0 13]*»"H©91©1»B, ^>^>r-fe> 

tl&j:5{C7'n^7A o^i^^tf ;i^g*« 
[0 0 14]*^(D»3(DS85lt -f>^-f>7*fe> 

[0015] 50 
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3. Andrew W.Appel Modern Compiler Implementatio 
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^ 1/ ^ T < S /c a6C C n > ^ ^ ^ ifi y - x ^* a y ^ 

7 6 ©CgH^P ^A^t^tP^'O ^5 ACD 

-^t^> o . 4 oao-or* s 3 #»n - praaa o 
*fcB7©il, i2ft^ Tij i^ncc«Kfi 

t^So #CC. EI6CD Ta = P 4b+10j «H7r»t|3m* 
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ft. 3#«&a- Ft LTSUBSftTO*. 06 
a)©asni£tt. 07a)©J:5«:0ffi_h«:0 6a)£l5l— 
M*<&«:aift3 nt t> 4. q#(C|9 7 (l)©asm 
X©«*»IB#^* rasmXtpra^J iflf^CiCC-TS. 
ft. *3K)ftjBStcfct* -5*MA*t*WF«: C ©££tc|K6 

150, 15 l©<fc5K3i*SftSWtt©W»©*&«>£l* 

[0018] • s^^a » * 

$ fc^w^^Jrtsu^©^!^* l < , tpmft&mv 

p„*£t»} 0 g#:/D**Koi»-ctt:£iSUKi$lffltc 
fetBSfttvs. 

[0019] • £*?EPi 

©T'py^AlCEScOCifi^. bt, £#EJB] 

t*c©KH<c£Sft&iNM%©*&'c*t3tt&. CC 
tra«:«*5e«-r s ■m*«»£inzn©iiMjA(cffi 

<&©5*>. ««K#JH-r&*lffl«%tt*??EIH©»TjS 

{cta^-r^. *?tii?KiB©»*. Mm«4>n*^© 

S*IB#^-C». *ft6-o©£8«|fflra*tt&ttt»£ 30 
TS. 09 (b) *i4#EBO-«t*4. 09 (b) (C 

©m&&. acf»TjA«-en-etidA. jMirwii/T 

SfcHl 8«09 (b) ©*#KIB**B-r** 

RMr^©*£±u-ci*3trc»,»*. 01 8© r£#E 
P^j teams r.j {j, HWcffl6*©*m#&P#& 

[002 0] •Safc^OWHWDttW 40 

& *y ft» & c it* 4 . — o© u i?* * y «: (i 7" 

D ^7 A©|5MZIfflr ~ o«±©ffi£&&-r 4cil» 
tt. 09©^»ai^b©--p©^#KHI*J»*or*j 

«3. ^ft^ft©^ccttM&&uyx£w*>;£i!|i5 
t riff^j 4D?^c i(c-r^„ 50 
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[ 0 0 2 1 1 4&1 mtmm>m 1 vm 1 ^mmmo^ > 

ajupagpi i. ttXjgttfln 2, ftattffii 3, 

ttSSl 4 . 3- K£f&8B 1 5©— 
*«l5WS3E»tt»»i. Ui^X* Sl&g&Sm 6. as 
irtfcSIIU^fMajgPl 7. asnOC£»U^*fi^W 

[002 2 ] &CC&«kD«ift:±«ttCcoi>Tmi*Ofc 
ifihVmt^, v^njgpggpi 1«, 
HCj;f5. *-T*»]Kiasj)3nS^©-C*f3 l vi/p^ 

m^ntc-7i>amfi : T^<D^x-m:^^i>. t©& 

IlSP^ti— ^W^ccSI§3 5©v ^ n ^"D 
©SttSi l^^^c©-Cl¥lffllSB^W«B§ L^a^©f^(C o 

[0 02 3 ] 05«y-X-?"D^'^A©— ^ij-c^fj. 

>r-fe>^-7JU— ^Sr^a^^bfcchi (x, y, 
z, w) 4. ^©cto£j£ffl0TO6|15^f©#iJ£^l,-CO 

4. i¥ss&rc«*iiis^ll©iftw{c^ffl-r4gi5^©* 
A^v^oMPBSPl 1 -c^Sbfc^cfKW^^'ai/'^ 
*i v ^ a ft/c -< > 5 A > T -fe > ? 

e>ft-ct,>s„ 

[0 024] 06©(l)iJ. Tmov a.rOjrmov b.rljrdiv 
n.rOjrmov rO.cjrmov mdr,dJ4 1,^*> 50©T-fe>^7^ 
cn6l*f5Jti4>3tSItcrasmJ+-'7- K*i 

^3nri^c4*i*)*>4 0 c©rasmj+— "7— f 

«. ^rasniJ^-C-K^^^O-feS^P^IB^^ 

(C©«k5(C. rasmJ*-C7- KW4?n. T-fe>7" 
7^^^-C^4S:^T-fe>^^35:i^. > . C© 

ji^©w®s-iiiaai?n/c7 - a^7Ag|5^ii^^ 
4. ^©fc*3w%V5»g«:*iW€>1«^*Tg|5i 2R 

^S^tSPl 3«> *3l(crasmJ+->7- 
[0 02 5 ] «X»WSP 1 2 «. ■?>> dJRPiSP 1 1 ©» 

#f£??t\ w&?vi>f=7j*i<vm&h. mi*. 06© 

yo^7A«07©*ffl^a^5A(c^g|§n-5.. c© 
1 2©pffl«*|?*g»,1§©iflK-C«^^/ci?) 
IftBj^BS-rs. c©fg. v^ajgpggpi HCJ:^. Ta 

ShfcT-fey^Xtt, «S^*tSP1 2«:J:^>-Cffe©a 
- Rcg£&*. . -g-©**^^©* 
|ffl7"a^7ArtCC|»i?;3n4„ ChKJrl). TasmJ*- 
9- KAS^$n/cT-b>^S:«, WBl^ibT, 
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•tta^n v ~> Art(c??ar & c t k & & e 

[002 6] fijgftSB 1 3 tt, flt^fiSWSB 1 2 ©MS** 
T««Ci@«i3ti. *»W«C3>/'C-/7«iBl*^)SS-rS 
Sf)7'ny7A(D7'D^7ivt-f XMMM bR tf&SjliT 

Xp *5 A £S#;/P » f tea*? 4 C 4 T 
3iiJ®):7P-8?tff p ? ^H<d*(©cdSS; 

n 6 ©(Kftrism^ e> . a « 1 4 k 

!Bft»l 6*SWpOfc««:iB«i3*iS. C©RL TasmJ 
*-«7- K#tt^3ftT*fiaXn^Arttcj^3*ifc 

a. 

[0 0 2 7] Ui?X*5l»iBft»l 6tt, S!f?t^t7' 
a Ate u*>* 2 5 ISS(# S #* nr l» Si«^W:|as(,s 

lfrr*4>IH^&W»©*«WC#AU 3 6«Cl>IU:7n 

^^A<D«5i«[<ofiefflaR»**T:-i^etittcB*iftA 
£ 0 B2«u^jr?ittB|j(ff i 6©a&S7p-?-r- 

[0 0 2 8] ^r^'alttt. r£T©ffi3lifcpCco(,>-C 
Xf i ^7"a23&>6^7 : -^7'a5€:Slt)jIL', ^TtCPOT 

-5. X^y^a2-CW. <S§l^p*SU-^^»T?@§nafe 
©"C* £ £ # . * v 7'a3 >!»6 » 7'a4 %tf % 5 . 

[0029]Xf5. 7"a4 rt**JSbfctf ra#^i5:M^t 
©SiWCjfA-T&o ^r^a5m tfl^Q^A 

» *ai ecus, skk ui?* wmm&u 1 6 ©Hf* 

fiSlttpaPRDtfldn Uf^al, a2) . <K3ll*p«> 
^»fr^:«c*RS3 n/c— B$^t2^-©f^A ; 5:^T(t'r^^ 
i2 0#£j$3n Uf?^) . *|ffl*^l2 0*»t» 
m^aj^AOAIgjtcttASfe (Xf^a4) , *H 
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-B3^$tt2fcg£&x6nTt,>& (^f?7"a5) . 
[0030 ] iMWM4* 1411. ftBttgH 1 3 ©MS** 

tc. m^cegtcau^^^^sjfj^ws. cct, xp 
y7Arttcr-b>7-7X* s MP§$4i-ci^iS^ SHBm 

IHW1 7^iasj,-r^„ asiKX3aHU^*lftW»l 7 
«. tpffOT'Ei ^7 A©f5jn*^©cfi^^(casrtiaSIJ^ s 

asndG£SIUS>X2fiS}$gin 8(Cf§^-ra o 03 Basra* 

[003 1 ]^f';7'bl ±-C©tJifa^i{c-3l» 
TX7 i y^'b2*^X^^7*b3^:i^0)ML'. £X <0 tp fS 

1 7©MS£**7-rS., ^r-?7'b2-CW. 
asnt^ctara^T-^a^^^^^^bS^tf^C^o -e^T' 

20 [00321 5 7*b3 T*«. W^it'bJ/^f r 

S. 01 0ttasn#^«U^*£Ciy#6in 8 ©08©^ 

8 ©asm^+r^^^i 3 r«^»a©tf*S 5? rOtcK 

ii$n. Ui^£rOJWiEii3ft5©-C. H 1 0©asn0t 

30 [0033] xmmw nil, m.mim 1 3 -css^r 3 
t, ±-c©^©i??E[s%scai-r4. ii?EK©gLta 

^ffitiXSS 1 . 2 % £ £ |SJ1i&©-r*»jffl!&n;j tt^Bg b . 
CC-Cl*. S8©ttJffi7'a^^AWc^-ra*?¥IEra© 

stHism^^-rKii-jfta. 0 9*^8©4>ra^p^^ 
Atc^Lr^K^^ffWL-?^^*?,,, 

40 -?-©©H?:^L>t:1^. m9 (b) ©^?ltitp©* 

??Effitcge*s3nrt,^ <ro) ummpicv^^dTo 

tftgPl 6-CifiKU/c-^»fc^s?)/c^8S['N©«®SiJD 

fid 0 {^t^ «:*» t>r . *fe??Era*5it^ a^tcid 15 #w 
}#gpi 8*>e»#6nsasm5:™^^si-raui>x 

50 5»Tfe%t>U^*?:S)«3#Wa. 04*i«©S»(1^1 
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[0034] Xf^'cl ±T(D»JH3&s*aflW 

S^^^nTt^U^X^O^Rl^r^^o XT'* 

^^rasnCi^U^X^ffi^gPl 8^6^tBL, U>>X 

[0 0 3 5] X 7* ? 7*c4 T'te. X^ :/c2 T^2£>/c U 
>>X£ft£Rltc£ v X f 7'c3 t'*fe/c U i>X ^ft^R 
2 Ct ki^Ctlg 5 & (, > U ^ X £ r#??£-r 6 £ * tt* -r 
* 7'c5 ^r^f L/, * 5 r & C> £ I? ^ * 6 **|f 

[003 6] X^XMtttS 1 4 <D*fleWtt»fg«*H 
9©0d*m>T8HJJ-rS. CCTtt^»a£^S»t2<DS(| 

£»t2. b. c. dfc«9#W6ftTt>SUS?;**©Jfc&R 

i£3t#>&#, ccm ^t2, b, c. rtctemtmb 

^asm^C^ra^^iS^^iTtCoCiT, 0 1 0 CD asm3t S 

P*ft^r£«2ft£U^X£ra n, mdr*JR^R2«:ffi 
OffiT (Xf7 7c2) . 3jcafr/cU2^X#©*^Ri % R2 
KBS&OU^X*. U^X*r2*£»aCC«9 

(Xr-> 7c4, c5 ) . 30 

[003 7] ^9(»««SM-t2<DMDff(tK:o(r»rK 

.*-i^»t2£i»KM#«tt*a»tl. a. 
h, c. d. etcaD«W€>nTl*SU^X^<Z>ai^Ri*ac 
CCtlt S9Rtl. b. c. d, eCCtt*3f£<5Ffe« 

X*r2&ClWfW6nTO£<h^&£. *^Rl(C«lx>> 

x^r2^mom^n^ (x^^^ C 2) . ^tc^t2<D 

*#EUfflCCS* ftTl> £asnCfc#P*ft<£i 3 7 CCo 
ivr v 01 OCOasm^gU^X^^gBl 8*#MU 

a n. mdr^R2WDffit (Xf^c2) . *tf> 
/cU^X^CDS^Rl, R2&CJI3ft(,>U>>X£, &\tL\Z 
US>X#r3££»t2tC*«9ttW£ (Xr^7'c4, c 
5) . 

[003 8] ^tcn>^-Y^»ai«ra- K^RgPl 5 
»<Z>T *fe > :/ 5 XXtt««H*«tt <£© g W 7" n ^ ^ 

«&CJ:*i«, 09<D^$a, t2<D<fc5teasni**i»^T£ 50 



#S 2001-2259 1 
14 

160^f77*a2^6a5tcj:^ @ 9 <E>— BS^»t2# 
.£JS3ft> S6tc-^^»t2«:»»W*(|ffaBi 4<D*ir 
^*c3£>6c5K::Jo^T, asm&T'S^ft&U'^Xj? 

[0 03 91ft. U^**3I»«»8M 6©?a-** 

<m2mmmm>m 1 1 «»2ia6B«©3 

<D*JiSBr*S. 3>;^7gg2tt, ^*aJRH»2 
K »S:j»«SB2 2. M®fbgB2 3, «^Sd«a52 4, 

«-r*3E»tt»»£, U^*5I»[K»»2 6, asrri^ 
5E«U^*tfta»2 7, asn&5E«U^;**«i#»2 
8 . asnCS:*»Bra*«» 2 9 £ C^o /c^KS^figtCM 

[004 0] ^ >AV7gI2lt m 1 HfcKJBTSR'* 

»WM2 2 , S®ffcBR2 3 £WStce»-r 4. c Ct, 
H2<Z>v^pRH»2 K «*J»#f»2 2. MMim2 
3to*&. U^X*3|«K8i»2 6tt, »lSUfc*»r 
8W8L/cHl©v^oJIOiai 1. »Sa»WSB12, * 
jS^bSPl 3fcJ:tfU^*5l»flitjftaJl 6iHi;t©"C 
&&<ZTC\ JaT-e««aBaM*W2 4, asoiX^au^X 
^^mg|52 7, asm^ffKM^«»2 9«:j6MS**^ 

VlMBHIiniKc, Mftff2 3©«M**7 

[0 04 1 ] asBCfi3£*|U^X*«aiSR2 7», 
S^88rlttWLfcasnC^IIU^*lftHi» 1 7 

Mr^ D , i r*a«:*«a«a 24ccj:0^»^n 

H8CD^^P^5AW^U-C, asm^HU^ 
>^dr«fta»2 7 3&Mftffl«ffliS:tf5£. SlOcDct^^as 
ni*S«U 2 8<D«aW«3aW63*l*. 
S^SD^gB 2 4 tt, asmX^lt U ^^/±JgB2 7 #tft 
U«HI*(To&fil, *JWb«2 3T»#f3tifcW»7 0 
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[0042) asn&$Lwm.m%.f&U2 9 'smMmv 

SP2 9<D®S^n-^l»- '^'dir 
H\ ^T(DasmS4 i r^^iiCOlirXr-^^cl2^ex 

[0 0 4 3] Xf-yZfd2T\t* asm^M^ V 
3B2 8^6asnS*ffl^irffi»3tiSU^X^n&s# 

[0044]^f77-d5m ^U/c-B^ifcsteU' 
t?**r*SI9tttt, SI 4 (b) 

Eral^LrfcO, ^19 (b) ^C*tLT? 6&CU^*£ 

^gdoft^enrc^— b?^sx s2. s3±-€-(d£#e 

[0045] *CC«^SJ#gP2 4 tt£a^©*«a*> 
tt3rtT# ^ 113 #«jB«tt«5 2 4 (D^S^ P - ? + 

2 4<D»ffl£te.7T.4.. . 

[0046]Xr^ y'e2 "Ctt, ^av££i¥EIB#S* 
&t^i>£flDttW, xf ^*ei{cM^ 0 'Xic'-gwm 

* 0 SH»ai*#Kn**a[a5SEattt2. b, c> a si, 

s2. srC&£#, CCD^^^sl, s2, s3&Cte, -tti-e 
ftU^X^ra ta r04mdr^SyDfW6tiri^CD 

[004 8] ^CC5l«#^»t2(DSJD«WtCOC>T»?B 
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frS^ate, ^^tl, a, b, c, d, e. si. s2, s3"C* 

0, c©5%u^^tcSdOWW6nrc^<D». ^a 

a. si, s2, s3T'*>«9-en j e r nUi/X^r2 t r0, rl, rO 
i md rrt*» !3 W 6 ft T I > 4 <DT t2 C C tt , ft «?t 

[0 049] yctcn ^»«2 ttn- K£lS«2 5 

^»CDT-fe>^5 SIX £ <£> @ #J n £^ 

io Accffift-r*. a- k^se»2 5e#ttse**sciH« 

SSfccfcfttf, il4^Sa, t2©<fc5tCasnCfc*»-3'r 
*#r^*S3ttCC«. asm«*?5qEIHS«»2 9r4flE 

sfts-nssassi. 52, S 3©»**cj:d, h«w«»2 

4 0Xf ^7e3, e4 0Cte(,>T. asm£l?^3 ft£ U 

^X^giSfeatfeSPl 6<DX^^^a23&>6a5(CcfcO, 0 
l 4 <£>— B$^ifct2as£/&3 ft, S & ififXat2K:B» 

20 «»tt8B2 4<D*^*:/e3, e4^Cfcl>r, asn^T'S 
&0 J: ^ i-rSBHBj "'C»^te*2©«IIRfe*l< tti. 

[0 0 50]^ mfaiCDasm^??B:H^SP2 9 &C<£ 
30 o T £|£ ^ n 6 -B$^as<D^ A i * CD*??IEP^ (D^fiE 

**S*»^L&Ci3&SpJtt-C*i)^ 114©^ 

40 4 E*g[— ^IHOKaiift 0 

[005 1 ] E<»l6htliS r^^^^^^tj 

>yj ^<DJ£SK^r5Sr**45:«t3ccBiiLT«, si 4 
icjz-oxmmvjmttzZo mi 9<o^^y^ 

x s2. s3^6Stc^^-y>^ (u^^^SJOf^^) $ 
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[0052] s tcu±m^tcmmmx?imn$>3iicm 

ffl-CS &©-£•&<. aftSlfMiH^Sci"©-^:^-?.* T 
«Hl»t60?««flBft«f>, E9H>J3lff. tr? H^mHSII 
(DttS(D^'*r)tg<. £/c. -^n^MSt©^© 

tc. ■$mnm&v7 p - ?- +■ - h *#flgb-ci»p! l/c# 

J® (02~04. SI 2~il 3) qffcflMSB^ai^ 10 

©*t*tcLTfc£H,». t©<fc*>&fe£iy«ftfc:«. ic<7- 
F-Wt^-f 7D,f- (9ifti&tt() ?4*t>mifi' 
cn^tCge^Stifc^tSsS^P Afcjmffln 

[0 0 5 3] 

IfrnVftomi tiiCt^CC^^Wti. £*©*i!ItC*iJ 20 

^^-^>ffiffl^tc*jc>r^*^p^7-7{c^-a-6iT. 

C«A ±©tt;g©<ag(c £ C i njfig t 0 . 
-f > 7 -Y > T-fe >-^v)V- & y'ci if 5 A_L©ffig© 

^A—^^H&fttcffifliTS C t IC J: 3 zfu A 
©»aHtTtt*fSj±3-l±€»Ci*J-C*. ^a^AOB 

[0 0 5 4] CC-C<BmA>©M^C^*££flJ(,>T?l 

*3*i*fi3i»*»srft-r**B^, as^i&©iB*--is 40 

^ifcKRA-rS §©ttAift^££JSl,T^f*IHifc©*&J 

©egtcifA-r^t^tc. »isi>Tffiffl?nti,^ 
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c i <fc S :/a ^7 A©iiiii|gtf tt*fS]±§ -ti-2. iit 
K^P^7A©f|fiJffi144>fSj±S^4Ci*SpIfi8t* 

[0 055] *fc±EiWtC:tel»T, mflB**IIW^t^ 

la y p y ^ a tc *5 <, » x \k m 2 n tc 7 -fe > ^ 7 «t> -c 

r B ^«gi5 £ . SMttSFA— §S« $ ai/c^Eftl 

^scim 2 i imai©»i!ics« k> tt»i&&> . 
[ii ] u siii^«c»S3>A^ 1 ©itfiss 



[02] U£?^*5l»aBftaJl 6©«Hl©7n-^ + - 
[04] »©*JttgBl 4©5tti*I%St7B-3 ; t- 

[ia 5 ] mm.wfgT-wfrtiK.yv ^co—mznk-rm 
[06] -?i>umm^i izmftLtc&cDy'n-y^j** 

[07] ®*.m#ffil 2^rHtf L.fc^©4T a 1^P^7A 
©WI^-r0-C4)-2,. 

[08] u.s?**gi»a»»i 6*^fLfcm©*ra^ 

[09] 7'D^7ARIW5™7 , D?7Ai4i?E 

ra*^-r0-c*-5.„ 

[010] asndtSHU^X^S^SPl 8*icty : 2 8© 
[011] ®2©Jllr6m^«:^-2)3>>'^7^g2©^ 
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(a) 

int f (intp){ 
int a,b,c,d; 



asm mov a,r0 ; 
asm mov b,rl ; 
asm div rl,rO ; 
asm mov rO,c ; 
asm mov mdr,d ; 



(b) 



mov r2,r0 
mov r3,rl 
div rl,rO 
mov r0,r4 
mov mdr,r5 
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[05] 



mi) 



#define 



dm(x,y,z,w) ¥ 
asm mov x, rO ;¥ 

asm mov y, rl ;¥ 

asm div rl,r0 ;¥ 

asm mov rO.z ;¥ 

asm mov mdr,w 



int f (int p){ 
int a,b,c,d; 



a = p + b + 10; 
dm(a,b,c,d); (1) 
e = a + 20; 
g = P + 30; 
h = c; 
i = d + h; 



i50: Function f 



v^ng* il: tl = p + b; 
*>*ft i2: a = tl + 10; 



i3: asm mov a,r0 ; 

i4: asm mov b,rl ; 

i5: asm div rl,r0 ; 

i6: asm movr0,c ; 

i7: asm mov mdr,d ; y 



i8: e = a + 20; 
i9: g = p + 30; 
il0:h = c; 
111: i = d + h; 
i51: Function End 
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[06] 



ims] 



int f (int p){ 
int a,b,c,d; 



a = p + b + 10; 



asm mov a,rO ; x 
asm mov b,rl ; 
asm div rl,rO ; 
asm mov rO,c ; 
asm mov mdr,d ; ? 



e = 


a + 20; 


g = 


P + 30; 


h = 


c; 


i = 


d + h; 



(1) 



i50: Function f 
i20: t2 = p; 



il: tl = t2 + b; 
i2: a = tl + 10; 



i3: asm mov a,rO ; 

i4: asm mov b,rl ; 

i5: asm div rl,rO ; 

i6: asm mov rO.c ; 

i7: asm mov mdr.d ; } 



i8: e = a + 20; 
i9: g = t2 + 30; 
ilO: h = c; 
ill- i = d + h; 
"51: Function End 
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p(rO) 
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i50: Function f 
120: t2 = p; 



il: tl =t2 + b; 
i2: a = tl + 10; 



i3: asm raov a,r0 ; 

i4: asm mov b,rl ; 

i5: asm div rl,r0 ; 

i6: asm mov r0,c ; 

i7: asm mov mdr,d ; 



i8: e= a + 20; 
i9: g = t2 + 30; 
il0:h= c; 
ill: i= d + h; 
i51: Function End 
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(a) 

ttdefine 



[017] 



dra(x,y,z,w) ¥ 
asm mov a, rO ;¥ 

asm mov y, rl ;¥ 

asm div rl,rO ;¥ 

asm mov rO,z ;¥ 

asm mov mdr,w 



(b) 

int f (int pX 
int a,b,c,d; 



dm(a,b,c,d); 



(c) 

int f Gnt pK 
int a^cd^e; 



a = p + b; (1) 
dm(a.b,c,60; 
e = a - 10; (2) 



(d) 

int f(intpX 
int a,b,c,d,e; 



dmCa^.Cjd); 
g = P + 10; 
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i20: t2 s P ; 



il: tl = t2 + b;' 
i2: a = tl + 10; 



i3: asm mov a,r0 ; 

i4: asm mov b,rl ; 

i5: asm div rl,rO ; 

i6: asm movrO,c ; 

i7: asm mov mdr.d ; 



i8: e = 


a + 20; 


i9: g = 


t2 + 30; 


ilO: h = 


c; 


ill: i = 


d + h; 
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(a) 

int f (int p){ 
int a,b,c,d; 

c = a / b; 
d = a % b; 



} 

(b) 



mov r2,r4 

div r3,r4 (1) ft# 

mov r2,r5 

div r3,r5 (2) PJ^# 

mov mdr,r5 

(c) 



mov r2,r4 
div r3,r4 
mov mdr,r5 



(d) 



divrm.rn... Uiy^m^i^^mrC^ML,^ 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□'faded TEXT OR DRAWING 

QTblurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

efljnes or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



